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Results
Method
Discussion & ConclusionIntroduction
Mentha piperita , commonly known as 
peppermint originally came from Europe and the 
Middle East and its oil is commonly used in 
traditional medicine and aromatherapy. Like many 
other free essential oils (EO), peppermint oil is 
believed to possess antimicrobial properties. 
However, the application of EO in food as 
an antimicrobial agent has yet to be established. 
This would require proper formulation of the EO 
for it to be viable in foods. This study aims to test 
the effects of both free Mentha piperita EO and 
Mentha piperita EO nanoparticles against 
Pseudomonas fluorescens and compare their 
inhibitory effects. We used nanoparticles of 
encapsulated Mentha piperita EO in a shell of fully 
hydrogenated soybean oil (FHSO) and expect that 
the inhibitory effects of these nanoparticles would 
be greater than that of the free EO due to the ability 
of the shell to protect the EO and control its 
dispersion. We observed for the presence of 
antibacterial properties using various methods such 
as well diffusion, disc diffusion, optical density 
measurements and plate counting of serial 
dilutions. We found that the best method that 
produced quantifiable results was to perform serial 
dilutions and plate count them after incubation.
In these series of experiments, we 
demonstrated that free Mentha piperita EO inhibits 
P. fluorescens growth but have yet to demonstrate a 
similar effect with the EO nanoparticles.
At 0 hour, the plate counts showed that the number of colonies were significantly different between the negative control and all other 
treatments (Fig 1A). Both Kanamycin and free EO showed inhibitory effects even at 0 hour. At 24 hours, the negative controls were 
significantly different when compared to the positive controls (Fig 1B).  There is a slight increase in the % of inhibition in 20mg/ml 
EO compared to 5mg/ml at both 0 and 24 hours but this was not significant. (Fig 1C). 
Figure 1. Aerobic plate count for free EO at 0 and 24 hours and its calculated % inhibition. Positive control plates were spread with inoculum containing Kanamycin 
(50mg/ml). Aerobic plate count of P. fluorescens at (A) 0 hours and  (B) 24 hours incubation with different concentrations of essential oil . (C) % Inhibition essential oil against P. 
fluorescens. (One-way ANOVA analysis: * P≤0.05, ** P ≤ 0.01)
At 0 hour, P. fluorescens growth in the plates containing 
carrier particles were significantly different compared to all 
other treatments and plates containing EO nanoparticles 
have no visible colonies at the minimum dilution of 10-3
(Fig 2). However, at 24 hours, the growth on all plates 
were more than 108 CFU/mL. (Fig 2). Only the positive 
control plates with Kanamycin showed counts of less than 
103 CFU/mL.
Mentha Piperita EO nanoparticles loses inhibitory effect after 24 hours
Free Mentha Piperita EO inhibits P. fluorescens growth Free Mentha Piperita EO inhibits P. fluorescens growth
 Free EO demonstrated inhibitory effect against P. fluorescens and was 
consistent with antibacterial effects of Kanamycin.
 The inhibitory effect of the EO showed effectivity even at 0 hour but 
plateaued with time.
 At 24 hours, inhibitory effect of 5mg/ml EO is similar to that of 20mg/ml.
Mentha Piperita EO nanoparticles loses inhibitory effect after 24 hours
 At 0 hour, plates containing both 10 and 20mg/ml of EO nanoparticles had 
almost close to no growth at the minimal dilution of 10-3. 
 This was unexpected as 20mg/ml of free EO was unable to completely 
inhibit growth. 
 At 24 hours, bacteria growth in all plates were more than 108 CFU/mL.
 The particles have lost its effectiveness after a certain period of time, 
allowing bacteria to grow freely. 
Preliminary Conclusions
 Mentha Piperita EO demonstrates potential as antibacterial agent.
 The control and release of EO is dependent on the encapsulation of the 
nanoparticles.
 Study can be extended by testing for antimicrobial activities of EO against 
different bacteria, fungi and yeast. 
 Studies can be conducted to select for more suitable oils to be used in food 
and to investigate the possibility of enhanced antimicrobial activity when 
combined with other known antimicrobial agents. 
Treatment
Aerobic plate count (CFU/mL)
0 hour 24hours
Negative Control 2.98 × 105 > 108
Positive Control 3.9 × 105 < 103
Carrier 1.09 × 106 > 108
EO-loaded particles 10mg/ml < 103 > 108
EO-loaded particles 20mg/ml < 103 > 108
Figure 2. Aerobic plate count for experimental set up using EO nanoparticles containing 
10mg/ml and 20mg/ml of EO to observe the presence of antibacterial effects.
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